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© pyrazolopyrimidinone antianginal agents. 

© Compounds of the formula: 



CO 
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CO 
CO 
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(I) 



wherein R 1 is H C,-C 3 alkyl. C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; R 2 is H. Ci-Cs alkyl optionally substituted 
ToH C, Cs aLy or Cs-Cs cycloalkyl. or C,-C 3 perfluoroalkyl; R3 is CrCj alkyl Cs-Ce alkenyl. C3-C, 
aLnyl C -C 7 cycloalkyl, C,-Cs perfluoroalkyl or (C 3 -Cs cycloalkyOd -Cs alkyl; R taken together w.th the 
Zn atom to which it is attached completes a pyrrolidinyl. piperidino. morpholino or 4-N-(R hpiperazmyi 
Toll R 5 is H CrC* alkyl, C,-C 3 alkoxy, NR'RB, or CONR'RB; R 6 is H, C,-Cs alkyl, (Ci-C 3 alkoxy) C2-* 
akyl hydroxy ^ alky." R>R«N)C 2 -Cs alkyl, (R^NCO^-Ce alkyl. CONR'RB. CSNR'R- or C(NH NR^RB; 
R7 and RB are each ind p nd ntly H. C,-C< alkyl. <C,.C 3 alkoxy)C 2 -C 4 alkyl or hydroxy C 2 -C* alkyl; and 
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, ., rotable salts thereof, are selective cGMP PDE inhibitors useful in the treatment of 
SSSLSSS aTanJina. hypertension, heart failure and atherosclerosis. 
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This invention relates to a series of pyrazolo[4,3-d]pyrimidin-7-ones. which are potent and select.ve 
inhibitors of cyclic guanosine 3\5'-monophosphate phosphodiesterase (cGMP PDE), having ut.hty .n a 
variety of therapeutic areas including the treatment of various cardiovascular disorders such as angina. 
hvDertension, heart failure and atherosclerosis. 

The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic 
adenosine 3' S'-monophosphate phosphodiesterases (cAMP PDEs) and, as a consequence of this selective 
PDE inhibition cGMP levels are elevated, which in turn can give rise to beneficial platelet ant.-aggregatory 
anti-vasospasti'c and vasodilatory activity, as well as potentiation of the effects of endothelium-denved 
relaxing factor (EDRF) and nitrovasodilators. Thus the compounds have utility in the treatment of a number 
of disorders, including stable, unstable and variant (Prinzmetal) angina, hypertension, congest.ve heart 
failure atherosclerosis, conditions of reduced blood vessel patency e.g. post-percutaneous transluminal 
coronary angioplasty (post-PTCA). peripheral vascular disease, stroke, bronchitis, chrome asthma, anergic 
asthmrallergic rhinitis, glaucoma, and diseases characterised by disorders of gut motility, e.g. .rntable 

^EurooeSTatfnt ^application EP-A-0201188 discloses certain P yrazolo[4.3-dlpyrimidin-7-ones as ad- 
nosine receptor antagonists and PDE inhibitors, useful in the treatment of cardiovascular disorders such as 
heart faZ Z cardfac insufficiency. However these compounds are neither particularly potent PDE 
inhibitors, nor are they claimed to be selective inhibitors of cGMP PDE. 
The compounds of the present invention are of the formula (I): 
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Wherein ~ „ ... 

R 1 is H C1-C3 alkyl, Ca-Cs cycloalkyl or C1-C3 perfluoroalkyl; 

% 1 H IX alky, optionally substituted by OH. C-Ca alkoxy or Ca-C* cycloalkyl. or C-Ca perfluoroalky ; 
R3 is cVcs atkyl. C 3 -Cs alkenyl. Ca-C* alkynyl, C3-C7 cycloalkyl. C,-C 6 pertluoroalkyl or (Ca-Cs cycloalkyl)- 

Ri'teke^together with the nitrogen atom to which it is attached completes a pyrrolidinyl. piperidino, 
morpholino. or 4-N-(R 6 )-piperazinyl group; 

C6 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

W and R 8 are each independently H. C,-C 4 alkyl. (C1-C3 alkoxy)C 2 -C4 alkyl or hydroxy C 2 -C* alkyl; 
and pharmaceutically acceptable salts thereof. 

In the above definition, unless otherwise indicated, alkyl or perfluoroalkyl groups having three or more 
carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four or more 
carbon atoms, or alkoxy groups having thr e carbon atoms, may be straight or branched chain. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can ex.st as 
enantiomers or diastereoisomers. The invention includes both mixtures and separate individual isomers. 

The compounds of formula (I) may also xist in tautomeric forms and the invention includes both 
mixtures and separate individual tautomers. 

Also included in the invention are radiolabeled d rivatives of compounds of formula (I) which are 

suitable for biological studies. 
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propyl; R 3 is ethyl, "-propyl or " *f IS H . C-C alky, or 2-hydroxyethyl. 
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general formula (II): 
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product (HY). 
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Compounds of the genera, lormula (II) may be prepared from compounds of the g neral formula (IV): 




(IV) 



(wherein W R* and R> are as previously defined) by the application of known methods fo. -the J""**" 
oT a SC^Y group (wherein Y is as previously defined) into an aromatic nng. for example, when Y represents 

3C ^n ^^^^T^^^^^o, conditions, e.g. a,* said 
arouTin be introduced in the final stage of the synthesis. Thus the phenol of the general formute (IV). 
SS^Tr Ms H and R 1 and R* are as previously defined, which is obtainable by Pd -mediated 
? Jl„ i the Sallvl analooue as illustrated by Example 25. is chlorosulphonylated to prov.de a 

latter s then rearted with tne^ app P & jous| defined> wnich „ finally O-alkylated to furnish a 

wherein R 3 is H. and R , R . R ana hi are_ as w y ^ 

TZlavTe SS undo" ^da dTn^tion" using the Appropriate a,y. halide. e.g. a..y. bromide. 

t ^T^^^^p^^ carbonate - in a suitab,e so,vent e - 9 - **nr at i 

lemperTure o? the reaction mixture. Alternatively, the a.ky.ation may be achieved under conventual 
^he^TnCSmpounds of formula (IV) which may be incompatible with the chtorosu^ 

Thr^oX" - deducts, by c^u^a™ 

These latte compou. d , the eral formula (|V) wherein R* is (C,-C a alkoxy)C- 

^ZXZl^^ ^e^^^^ required amine (,,.). as illustrated by Example 

Compounds of the general formula (IV) may be prepared from compounds of the general formula (V): 



40 



45 



SO 





(V) (VI) 



(wherein R' R 2 and R 3 are as previously defined) by the application of known cycl.sat.on methods for 
SLne ring formation. Thus, for xample. the cyc.isation may b effect d by the treatment of (V) wrth 
rS^^SSum hydroxide or potassium carb nate. optionally in the pres nee of hydrogen peroxide. 
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formulae (VII) and (VIII) respectively: 
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15 





20 



25 



(wherein * and R 2 are as previously defined) by reaction 



(VII) (VIII) 

with a compounds of general formula (IX): 
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(IX) 



40 



50 



reaction conditions. « Mm .,to m wherein R 4 taken together with the nitrogen atom 

Certain of the compounds a. the R 6 is as previously defined but not 

to which it is attached completes a ^substituted pioerazine analogue, that ;s 

srsar rssas zl-st - . - - - - - - 
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test methods 

Phosphodiesterase activity 



sphoaiesrerast? cmuvuy 

. « cOMP a- CAMP PD ES - — * — — - - «=» — "» 
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concentration of inhibitor required for 50% inhibition of enzyme ac tivrty). The PDE enzymes are .se ated 
from rabbit piatelets and rat kidney, essentially by the method of W.J. Thompson t al. (B^ochem 1971 10_ 
3?^ The calcium/calmodulin (Ca/Cam)-independent cGMP PDE and the cGMP-.nh.b.ted cAMP PDE 
en yrnes are obtained from rabbit p.ate.ets whilst, of the four major PDE enzymes of the rat kidney he 
5 ScAM-dependent cGMP PDE (fraction I) is isolated. Assays are performed us.ng a mod, .cation of the 
"batch^ method of W.J. Thompson and M.M. Appleman (Biochem.. 1979. 18. 5228). Results from these 
tests show that the compounds of the present invention are potent and selective mh.bitors of both cGMP 
PDEs. 

io Platelet anti-aggregatory activity 

This is assessed by the determination of a compound's ability to inhibit platelet aggregation in vitro 
inH„r«rt bv olatelet activating factor (PAF). and to potentiate the platelet antiaggregatory action in yjlro of 
Sors^o, gC^'ase such as niloprusside and EDRF. Washed platens are prepared essentia y 
5 S method of J.F. Mustard et aL (Methods in Enzyme.. 1989. 169 3) and ^1Z *S^ 
using standard turbidimetric techniques as described by G.V.R. Born. J. Phys.ol. (Lond). 1962. 162. 67P. 

Antihypertensive activity 

This is assessed following intravenous or oral administration of a compound to spontaneously hyperten- 
sive rats B^S pressure is recorded via a cannuia implanted in the carotid artery of e,ther consaous or 

"TTSlSS to man in the curative or prophy.actic treatment of angina. « 
conoestive heart failure, oral dosages of the compounds will generally be .n the range of from 4-800 mg 
daTfor an average adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules 
coin from 2-400 mg of active compound, in a suitable pharmaceutical* acceptable veh,cle or earner, fo 
admiTon in single or multiple doses, once or several times per day. Dosages for mtravenous. buccal or 
SSTSiM^ will typically be within the range of from 1-400 mg per single dose as required. In 
o^ the physician will determine the actual dosing regimen which will be most suable for an .nd.v.dual 
SSnfand f2ll vary with the age. weight and response of the particular patient. The above dosages are 
exemplary ^ ol Tha average case but there can be individual instances in which higher or lower dosage 
ranoes mav be merited, and such are within the scope of this invention. 

Tor human use. the compounds of the formula (I) can be administered alone, but w,.l generally be 
admWster^n admixture with a pharmaceutical carrier selected with regard to the .ntended route of 
admnsSo^ standard pharmaceutical practice. For example, they may be adm.mstered orally 
S subSngually. in the form of tablets containing excipients such as starch or lactose or ,n capsules 
o ovule ; ertner alone or in admixture with excipients. or in the form of elixirs or suspenses contanmg 
Louring oTcolouring agents. The compounds may also be injected parenteral*, for example ,ntra- 
venously in ramuscularly subcutaneously or intracoronarily. For parenteral admin.strat.on. they are best 
«, usT^ ihrform of a sterile aqueous solution which may contain other substances, for example enough 

salts or qlucose to make the solution isotonic with blood. 

Thus in a further aspect the invention provides a pharmaceutical composition comprising J ^pound 
of the formula (I), or a pharmaceutical* acceptable salt thereof, for use .n med.cne. particularly for the 
treatment of angina, hypertension or congestive heart failure, in a human being. 
« 7e inveS further includes the use of a compounds of the formula (I), or a pharmaceutical* 
acie^aK thereof, for the manufacture of a medicament for the treatment of stable unstabte and 
vaSnUPrinzml al) angina, hypertension, congestive heart failure, athersclerosis. stroke, peripheral vascular 
dSel ZlJs of'reduced blood vessel patency e.g. post-PTCA. chronic est ma. bronchrt.s. allergic 
asthma allergic rhinitis, glaucoma, or diseases characterised by d.sorders of gut motilrty. e.g. IBS. 
«, ™e p epa ation of Z compounds of the invention will now be more particularly iHustrated by reference 
to the talking experimental Examples. The purity of the compounds was routinely monitored by thin layer 
ch omatoqrhy (TLC) using Merck Kieselgel 60 F 25 » plates. 'H-Nuclear magnetic resonance spectra were 
Nicolet QE-300 spectrometer and were in all cases consistent with the proposed 
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structures. 
EXAMPLE 1 

1 -Methyl-3-n-propy Ipyrazol -5-carboxy lie acid ethyl ester 
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,■ ^-.h Pthvl ester (24.1 g. 0.132 mol) (prepared by the 
A mixture of 3-n-propylP^ ^ g. 0.133 mo.) were heated to 

method of Chem. Pharm. Bull.. 1984 32 and the solution washed wrth sod.um 

90* C for 2.5 hours. The mixture was aiSSol \*™™"™° mSOt) a nd evaporated under vacuum to g.ve 
Senate solution. The organic ^^^^^SLLn. gave the product as a co.our.ess 

— add: 8a20:1) " 



EXAMPLE 2 
, 0 ijy^lethyW^^^ 



i -MfiTnvi-o-i i-k" r / — . 

, ,4 »*h»i Pster (20 2 g, 0.10 mo.) was suspended in 6N 

l-Methy.-3-n-propy.pyrazo.e-^rbox^ heated t0 ^ c ior 2 h0U rs then 

aqueous sodium hydroxide Mn J^ A m \^Z^LlZ hydrochloric acid (25 ml). Rltration gave , fte 

carboxylic acia «» h ig . N 16 . 6 6%. 

C8H12N2O2 requires C.57.13. H.7.19, n.io.oo 

EXAMPLE 3 



EXAMPLE 4 

30 , ,^^^-^v.nvrazo.e-S^arboxamide 



35 



— ' , ..H^n 0053 mol) was added to thionyl chloride 

1-Mefry^nKro^^ T^Z mixture was then 

(50 ml) and the resulting mixture heated " nd "'*^\™o m . Tne oily residue was dissolved in acetone 
excels thionyl chloride removed by evaporation under vacuum^ y 6 s amm0 n.um 

(50 mO and *e solution cautiously added to a * provide the pyrazolecarboxamide as 

Oroide solution (50 mO- ^^^^^k^ H*.71; N.26.12. C.H.N.Os requ.res 
a pale yellow solid (8.77 g. 7B/»). m.p. 



C.45.28; H.5.70; N.26.40% 

40 EXAMPLE 5 

I , „ jnnl mr^V-^-p— Invrazole-S^arboxamide 



a-Amino-i-iiio«"j r--.-- • : ■ , . 

^rtisn 162 mmol) and stannous chlonde dihydrate 

1 .Methy^nito^3-n-propy.pyrazo.e-5-ce^ reflux for 2 hours. The resufting 

(18.1 g 81 mmo.) were suspended in ethane, and *e mrtu» Jeatrf ^ ^ 
Uution was cooled to room temperature ^f*^"* Tne organ ic extracts were combined, dned 
sCution and extracted f Mor0 ^ZZo n oHhe esidue wit?, ether gave the aminopyrazole as an 
(MgS 00 - ^-^^^^ W H.7.81; N.30.38. requ.res C.52.73. 

off-white solid (2.77 g, 9* *>J. * 
so H.7.74; N.30.75%. 



55 



^F+ hnvyhanzarnidoH -meth yi-J-n-propy'Hy 

seises - ~- <- - - — m ™ mane 160 
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mil at 0 - C The resulting mixture was allowed to warm to room temperature and stirred for a further 2 
hours Th ' solvent was evaporated under vacuum, the residue dissolv d in a 19:1 mixture o dich- 
loromethane and methanol (250 ml), and then the solution washed with 1N hydrochloric acid (100 ml) dn d 
(MoSO«) and evaporated under vacuum. The crude material was chromatographed on s.l.ca gel (200 g). 
elutino with a 97:3 mixture of dichloromethane and methanol, to give a pink solid; crystallisation from ethyl 
acetate-hexane gave the pyrazole-5-carboxamide as a pale pink solid (2.2 g, 40%). m.p. 153-155 C. Found: 
C.61.66; H.6.77; N.16.95. CwH^N.Oa requires C.61.80; H.6.71; N,16.96%. 



EXAMPLE 7 



10 5.<2 -Ethoxvphenyl)-1-methyl-3-n-propyl-1.6-dihydro-7H-pyra2Qlo[4.3-d]pyfimidin-7-one 

4- (2-Ethoxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide (223 g. 0.676 mol) was added por- 
tionwise to a solution of sodium hydroxide (54 g. 1.35 mol) and 30% hydrogen peroxide solution (224 ml) .n 

,s water (2000 ml). Ethanol (700 ml) was added and the resulting mixture heated under reflux for 2 5 hours 
cooLd then evaporated under vacuum. The resulting solid was treated with 2N hydrochlonc acid (380 ml), 
with external cooling, and the mixture was extracted with dichloromethane (1 x 700 ml. 3 x 200 ml). The 
combined organic extracts were washed successively with saturated aqueous sodium carbonate solution (3 
x 400 ml) and brine (300 ml), then dried (Na 2 SO«) and evaporated under vacuum. 

20 Chromatography of the residue on silica gel (1000 g). using a methanol in dichloromethane elution 
Gradient (0-1%) followed by trituration of the crude product with ether (300 ml), gave the title compound as 
a colourless solid (152.2 g. 72%). m.p. 143-146'C. Found: C.65.56; H.6.44; N.18.14. CffeoN^ requ.res 
C.65.36; H.6.45; N.17.94%. 

25 EXAMPLE 8 

5.(5-Chlorosulphonyl-2-ethoxyphenyl)-1-methyl-3-n-propyl-1.6-dihydro-7H-pyra2 olo[4.3-d]pyrimidin-7-one 

5- (2-Ethoxyphenyl)-1-methyl-3-n-propyl-1 .6-dihydro-7H-pyrazolo[43-d]pyrimidin-7-one (10.0 g. 32.1 
30 mmol) was added portionwise to chlorosulphonic acid (20 ml) at 0 C under a nitrogen atmosphere. After 

beinc , stirred overnight, the reaction solution was cautiously added to ice-water (150 ml) and the aqueous 
mixture extracted with a 9:1 mixture of dichloromethane and methanol (4 x 100 ml). The combmed extracts 
were dried (Na 2 SO«) and evaporated under vacuum to give the required sulphonyl chloride as a white solid 
028 g 97%), m.p. 179-181- C. Found: C.50.07; H.4.71; N.13.29. C,7H, 9 CIN 4 04S requires C.49.70; H.4.66; 



35 N.13.64%. 
EXAMPLE 9 



5.f2-Ethoxv-5-(4-carbamoylpiperidinylsulphonyl)phenyl>1-methyl-3-n-propyl-1.6 -dihydr()-7H-pyrazoM^ 
40 pyrimidin-7-one 

4-Carbamoylpiperidine (703 mg. 5.50 mmol) was added to a stirred suspension of 5-(5K:hlorosulphonyl- 
2-ethoxyphenyl)-l-methyl-3-n-propyl-1.6Klihydro-7H-pyrazolol4.3-d]pyrimidin-7-one (750 mg. 1.80 mmol) in 
ethanol (50 ml) at room temperature. The resulting mixture was stirred for 4 days before removing the 

45 solvent by evaporation under vacuum. The residue was dissolved in a 9:1 mixture of dichloromethane and 
methanol (100 ml) and the solution washed with saturated aqueous sodium carbonate solut.cn (100 ml). The 
aaueous phase was further extracted with dichloromethane-methanol mixtures (3 x 100 ml) and all the 
organic fractions were combined, dried <MgSO») and evaporated under vacuum to give a sohd. Crystal- 
lisation from a mixture of methanol-dimethylformamide gave the title sulphonamide as an °J*hite solid 

so (446 mg 49%). m.p. 274-276«>C. Found: C.55.36; H.6.01; N.16.65. C 2a H 29 N 6 0sS requires C.55.08; H.5.83; 



N,16.75%. 
EXAMPLES 10-15 



55 



The following compounds were prepared by the procedure of Example 9 using the appropriate amine. 
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25 
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/ \ 


21 


187-188 


57.48 6.74 16.47 
(57.35 6.82 16.72) 


14 




74 


209-212 


57.64 6.66 16.81 
(57.35 6.82 16.72) 


15 


/ NCSNH 2 

1 


18 


229-230 


51.25 5.56 18.92 
(50.85 5.63 18.87) 



EXAMPLE 16 



30 



5-f2-Ethoxv-5-[4-(methylthioimi^ 
pyrazolo[4.3-d]pyrimidin-7-one hydroiodide 

a mixture of 5.[2^thoxy-5-(4-thiocarbamoylpipera2inylsulphonyl)phenylh1-methyl-3-n-propyM.6- 
35 dihydr^H-pyrazolotA^lpyrimidin-T-one (0.78 g. 1.5 mmol). methyl iodide (426 mg. 3.0 mmol) and 
meKol (20 ml) was stirred under reflux for 2 hours, then allowed to cool. The resulting whrte sohd was 
Amoved by filtration and crystallised from ethyl acetate-methanol to give the title compound as colourless 
cry^ls (070 g. 71%). m p. 227-228°C. Found: C.41.43: H.4.79; N.14.42. CaHa^O^H. requ.res 
C,41.75;H,4.88;N,14.82%. 

40 

EXAMPLE 17 

5-f2-Ethoxv-5-[4-(methylamidino)piperazinylsulphonyl1phenylV1-methyl-3-n-propyl-1.6^ihydro-7H-pyra20 ^ 
(4,3-d]pyrimidin-7-one hydroiodide 

45 W2 -Eth(>xy-5-[4-me%lthioimidoW . 
oyrazo o[4 3-d]pyrimidin-7-one hydroiodide (0.5 g. 0.75 mmol) was added to a 33% solut.on of methylam.ne 
in eThanol (20 ml) and the mixture stirred at room temperature for 18 hours. The solution was evaporated 
unr^acuumTnd the residue triturated with ether. Chromatography of the resulting solid on silica gel (10 

so o) using a methanol in dichloromethane elution gradient (0-4%). followed by trituration of the crude product 
with ether gave a light brown powder. Crystallisation from ethyl acetate-methanol gave the trtte compound 
Z coTu^ (112 mg. 23%). m.p. 253-255'C. Found: C.42.90; H.5.09; N.17.41. C 23 H 32 NsO«S : HI 
requires C.42.86: H.5.16; N.17.39%. 

ss EXAMPLE 18 

1 -Methvl-4-(2-n-propoxyb nzamido)-3-n-propylpyrazole-5-carboxamide 
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C, 8 H 2 ,N*0 3 requires C.62.77; H.7.02; N.16.27%. 
5 EXAMPLE 19 



1-Meth y ,-4-<2.n.propo^^ 
to a stirred mixture of 30% hydrogen perox.de so.ut.on_ ^^^"S^L then evaporated 
water (10 ml) and ethanol (5 ml). The mrture IfJ^.^^^^^ with 2N hydrochloric 
under vacuum. The residue was suspended ,n water (20 a^imbined. dried <Na 2 SCM and 

acid and extracted si.ica ge. (6 g). using a methanol 

vaporated under vacuum. ^jJS,^^ an oil. successive trituration of which with ether gave 

ItZ^^^^'^ mp - 111 - 1l4 ° c - Found: c,6626: H,692: N> 

C, 8 H 22 N40 2 requires C.66.23: H.6.80: N,17.17%. 
EXAMPLE 20 

This cuo^e ~ 



?0 



T5 



20 



•I io 

» ~* "•' 7 - 65 - °" H, ° N,0 ' S 

35 requires C.55.67; H.6.37; N.17.71%. 



EXAMPLE 22 




This was ^^Z^^T^^^^^Z^^ 

« St^H".N.0 5 S re ,ui»sC.6 5 .68:H.6.61;N..6^%. 
EXAMPLE 23 

^o-AnvmyvbenzamldoH-methyl- S-n-propylpyrazole-S^boxamide 

~" , w . ^,„ riHo «o3 0 002 mol) in dichloromethane (20 ml) was added 

A solution of 2-ally.oxybenzoy. cNon* (3.93 .^ts n propylpyrazole-S^rboxamidetS.oA g. 0.02 

dropwise to a stirred. ^f* 0 "^ P a » £2 temperature overnight in a dry 

mo.) in : Pyn*. ^ ^ven ' wL evaporated und r vacuum and th residue partitioned between d,dv 
atmosph r . The solvent was ^ carbonate solution (50 ml). The organic layer was 

12 
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to give th title compound (4.525 g. 66%). m.p. 132-134* C. Found: C.63.49; H.6.42; N.16.33. C, 8 H 22 N 4 0 3 
requires C.63.14; H.6.48; N,16.36%. 



EXAMPLE 24 
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5-(2-Allyloxyphenyl)-1-methyl-3-n-propyl-1.6-dihydro-7H-pyrazolo [4.3-d]pyrimidin-7-one 

A mixture of 4-(2-allyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide (1.2 g. 0.0035 mol), 
sodium hydroxide (0.70 g. 0.018 mol), water (34 ml) and ethanol (8 ml) was refluxed for 5 hours. After 
cooling the solution was exhaustively extracted with ethyl acetate. The combined extracts were washed 
with brine (30 ml), dried (Na 2 S0 4 ). filtered and the solvent evaporated under vacuum to give , a crude 
product which was crystallised from ethyl acetate/hexane to afford the title compound (0.476 g. 37/.). m.p. 
116-119* C. Found: C.67.00; H.6.21; N.17.23. Ci 8 H 2 oN*0 2 requires C.66.65; H.6.21; N.17.27%. 

js EXAMPLE 25 

5-(2-Hydroxyphenyl)-1-methyl-3-n-propyl-1.6^ihydro-7H-pyra20lo [4.3-dlpyrimidin-7-one 

A mixture of 5-(2-allyloxyphenyl)-1-methyl-3-n-propyl-1 l 6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 
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(0 25 g 0.0008 mol). phenol (0.145 g. 0.0015 mol). piperidine (0.131 g. 0.0015 mol and tetrakis- 
(triphenylphosphine)palladium(O) (0.046 g. 0.00004 mol) in absolute ethanol (5 ml) was refluxed overnight 
under nitrogen. The mixture was allowed to cool, the solvent evaporated under vacuum and the residue 
SissolveS 5yl acetate (40 ml). This solution was washed with water (3 x 10 ml). 1 1 M HCI (3 x 10 ml) and 
brine (1 x 10 ml). After drying (Na 2 S0 4 ) and filtration, the filtrate was evaporated under vacuum to g.ve the 
crude product. The title phenol (0.021 g. 10%) was obtained after trituration with Methyl ether and 
crystallfsation from ethyl acetate/pentane. m.p. 233-238* C. Found: C.63.17; H.5.65; N.19.52. C,sH, 6 N,0 2 
requires C.63.36; H.5.67; N,19.71%. 

EXAMPLE 26 

5.(5-Chlorosul P honyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro -7H-pyrazolo[4.3Hi]pyrimidin-7-one 

5-(2-Hydroxyphenyl)-1 -methy l-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.239 g. 
0 00084 mol) was added, in portions, to stirred chlorosulphonic acid (3 ml) cooled to 0 C under a nitrogen 
atmosphere, and the resulting deep red solution stirred at room temperature for 18 hours, ^reaction 
mixture was then added dropwise. with care, to stirred ice/water to give a brown solid. The latter mixture 
was extracted with dichloromethane (3 x 30 ml), the combined extracts dried (Na 2 SO») and filtered and the 
filtrate evaporated under vacuum to give a brown solid (0.24 g. 75%). used in the next step without further 
purification; Rf 0.3 (silica; dichloromethane, methanol; 95:5). 

EXAMPLE 27 

5.[2-Hydroxy5-(4-methylpiperazinylsulphonyl)phenylh1-methyl-3-n-propyl-1.6-di hydro-7H-pyrazolo[4.3-d> 
p yrimidin-7-one 

A solution of 5-(5<hlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1.6-dihydrc-7H-pyrazolo[4.3Klh 
ovrimidin-7-one (0.235 g. 0.0006 mol) and N-methylpiperazine (0.5 ml. 0.0045 mol) in ethanol (40 ml) was 
stirred at room temperature for 18 hours. The solution was evaporated under vacuum and the residue 
partitioned between ethyl acetate (40 ml) and water (40 ml). The fine precipitate was filtered off. washed 
with water then ethyl acetate, and crystallised from ethyl acetate/DMF to give the title compound as an off- 
white powder (0.260 g. 49%). m.p. 283-284* C. Found: C.53.53; H.5.89; N.18.40. CaoH.sNsCHS requires 
C.53.80; H.5.87; N.18.82%. 

EXAMPLE 28 

5-[2-Allyloxy-5-(4-methylpipera2inylsulphonyl)phenyl]-1-methyl-3-n-propyl-1.6-dihydro-7H-pyr azolo[4.3^h 
pyrimidin-7-one 



13 



10 



15 



EP 0 463 756 A1 

^Prt to a stirred suspension of 5-l2-hydroxy-5-(4-methyl- 
AM bromide (0.02 ml. 0.00023 mol) was added to 3 0 P lol4i3 . d] p yrim i di n-7-one (0.103 g. 

pipiXy^^ (10 ml) and tn e mixtur h ated 

0 00023 mol) and potassium carbonate f™ 2 £™™™L evaporated under vacuum and the res.due 
nnder reflux for 8 hours. After cooling, the reacfon m.xture was p x 2Q m|) the 

Cl in water (20 ml). The aqueous ^sus^on £££££ t0 give an oil. Column 

Sned extracts dried (Na 2 SO.) and, *^ 

'chromatography « 8- f «>^«^^ a semi-solid which was dissolved I in , acetone; 

ass - ?rr d (0011 9 10%)> mp ' 

(silica; dichloromethane. methanol; 95:5). m/e 487 (M 
EXA MPLE 29 

^-Ethoxyb^nzarn^^ 
"^h^e^^ 

s£^i^«^ a requires c,5959: H ' 600: N,1853% ' 



25 



30 



, Rh ^ Y ph ft n V IV1,3-aimemyr.,u^.M y 

~ " rip M6 a 5 29 mmol) was added to poly- 

4-(2.Ethoxybenzamido).1.3-dimethy.pyr^ was cooled , p o Ur ed into 

nhosohoric acid (50 g) and the mtxture heated to 140 1 jor hydroxide solution and 

SwSer (100 m.). and then the mixture was bashed w*h ^ ^ COfnbined , dried (MgS O0 and 

C°63.36; H.5.67; N.19.71%. 




40 

EXAMPLES 32-34 

" h from W5^hlorosulphonyl-2-ethoxyphenyl)-1 >dimethyM ,6- 

T*e following compounds were prepared ^ J. fo W in g the procedure of Examples 

dihydro-7H-pyrazo!o[4,3-dlpynm,d,n-7-one and the approp 

45 9. 



50 
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IS 

c 

20 I 




N R 4 


b yield 


m.p. 
(°C) 


Analysis % 
(Theoretical in brackets) 
C H N 


25 
30 


32 




68 


225-226 


53.88 5.81 18.42 
(53.79 5.87 18.82) 


35 


33 


N NH 
\ / 


68 


240-242 


53.07 5.77 19.27 
(52.76 5.59 19.43) 


40 












45 


34 




62 


228-229 


53.23 5.87 17.72 
(52.93 5.92 17.63) 



50 



EXAMPLE 35 



4-Nitro-3- n-propylpyrazole-5^arboxylic acid 

55 3-n-Propylpyrazole-5-carboxylic acid (prepared by the method of Chem. Pharm. Bull. 1984, 32, 1568). 
was nitrated following the proc dure of Example 3, to give the title compound as a colourless solid (75%). 
m p 169-173°C. Found: C.42.35; H.4.56; N.21.07. C7H9N3O4 requires C, 42.21 ; H.4.55; N.21.10%. 
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EXAMPLE 36 



EXAMPLE 37 



20 



25 



4-Amino^^ . th . <5 m|) was 
: /iqr ma 1.0 mmol) in methanol (5 ml) was 

A solution of ^^^r^^^^^' 10% P a,,ad,Um 00 Carb °" P "2 
added drUse to a mixture of ^*!**^J£2i for 3 hours, filtered and the solvent removed 
»nd water (3 ml). The mixture was stirred * ^ f ^SSS^ ethyl acetate-methanol gave the title 
^eCrln^nder vacuunv CrysUjisajon 0 .4 (silica; 

'^T^E^^^ ^ N.32.08. 0^*0 -res C.49.98, 
N.33.31%. 
EXAMPLE 38 

4.,2-Ethoxybenzamido)^^^ 

C,sH 2 oN*03 requires C.60.74; H.6.37. N.17.M 
EXAMPLE 39 

40 EXAMPLE 40 

[4,3Kllpyrimidin-7K)ne following the procedure of tx P 

0.25 (silica;ether). .«^ rtri 
ft was used without further punficat.on. 



55 



j-ifc-i-M. — , - * ■ 
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EXAMPLE 42 

3- Bromomethyi-5-chloro-1-methyl"4-nitropyrazole 

5 N-Bromosuccinimide (10.7 g, 60.0 mmol) was added to a solution of 5-chloro-1 ,3-dimethyl-4- 
nitropyrazole (8.78 g, 50.0 mmol) in carbon tetrachloride (100 ml) and the solution was heated under reflux 
whilst being irradiated with visible light (150 W tungsten lamp) for 3 days. At intervals throughout the 
reaction, quantities of benzoyl peroxide (6 x 50 mg) were added. The solvent was removed by evaporation 
under vacuum and the residue chromatographed on silica gel eluting with a 1:1 mixture of dichloromethane 

io and hexane to give the bromide as an off-white solid (8.0 g. 63%), m.p. 80-82°C. Found: C23.95; H.2.05; 
N.16.31. CsH s BrCIN 3 0 2 requires C.23.60; H.1.98; N,16.51%. 

EXAMPLE 43 

75 5- Chloro-3-methoxymethyM'methyh4-nitropyrazole 

A solution of 3-bromomethyl-5-chloro-1-methyl-4-nitropyrazole (5.0 g, 19.6 mmol) in methanol (50 ml) 
was treated with silver nitrate (5.75 g, 33.8 mmol) and the mixture heated under reflux for 2 hours. The 
cooled reaction mixture was filtered and the filtrate evaporated under vacuum. The residue was partitioned 
20 between ethyl acetate (100 ml) and water (50 ml) and the aqueous phase extracted with a further quantity of 
ethyl acetate (50 ml). The organic extracts were combined, dried (MgSCU) and evaporated under vacuum. 
Chromatography on silica gel, eluting with a 97:3 mixture of dichloromethane and methanol, gave the title 
pyrazole as a white solid (1.6 g, 40%). m.p. 59-63°C. Found: C.34.65; H.3.83; N.20.05. CsH 8 CIN 3 0 3 
requires C.35.05; H.3.92; N,20.44%. 



25 



30 



35 



EXAMPLE 44 

5-Cy ano-3-methoxymethy)-1-methyl-4-nitropyrazole 

A solution of 5-chloro-3-methoxymethyM-methyl-4-nitropyrazole (205 mg, 1.0 mmol), potassium cya- 
nide (130 mg, 2.0 mmol) and 18-crown-6 (10 mg) in acetonitrile (2 ml) was heated under reflux overnight. 
The solvent was evaporated under vacuum and the residue partitioned between ethyl acetate (20 ml) and 
water (20 ml). The organic phase was separated, dried (MgS0 4 ) and evaporated under vacuum, then the 
residue chromatographed on silica gel eluting with a 1:1 mixture of ethyl acetate and pentane. Trituration of 
the crude product with ether provided a yellow solid (38 mg. 19%), m.p. 48-50°C. Found: C.42.89; H.4.15; 
N.28.78. C 7 H 8 N*03 requires C.42.86; H.4.11; N.28.56%. 

EXAMPLE 45 

40 4-Amino-5-cyano-3-methoxymethyl-1-methylpyrazole 

The title compound was prepared from 5-cyano-3-methoxy methy 1-1 -methyl-4-nitropyrazole following the 
procedure of Example 5 and was obtained as an off-white solid (68%), m.p. 82-84°C. Found: C50.81; 
H.6.13; N.33.94. C 7 Hi 0 N*O requires C.50.59; H.6.07; N.33.72% 

45 

EXAMPLE 46 

5-C yano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methylpyrazole 

The title compound was prepared from 4-amino-5-cyano-3-methoxymethyl-1-methylpyrazole following 
the procedure of Example 6 and was obtained as an off-white solid (61%). m.p. 103-105°C. Found: C.61.21; 
H.5.98; N.17.80. CuHi 8 N*0 3 requires C.61.13; H.5.77; N.17.83%. 



50 



EXAMPLE 47 



55 



5-(2- Ethoxyphenyl)-3-methoxymethyl-1-methyl-1.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 5-cyano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methyl- 
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t * nrimarv amide derivative, and 

was obtained as a wn ^ 
6 H l8 N,03requ.resC,61.13.«.5>' 

Hipvrimidin-7-one 



10 



15 



20 



25 



ii^^ u , TMnvrazolo[4 3-d]pyrimidin-7-one (470 mg. 

solid (49 mg. 7%), nvp. e ^ methano) 

EXAMPLE 49 



ethyl acetate, hexane; 1:1). 
EXAMPLE 50 



30 



35 



45 




EXAMPLE 53 
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4-AminoM- ethyl-3-n-propylpyrazole-5-carboxamide 

The title compound was prepared from i-ethyl-4-nitro-3-n-propylpyrazole-5-carboxamide, by the proce- 
dure described in Example 5, and was obtained as an off-white solid (100%), m.p. 93-97°C. Found: C.55.17; 
5 H.8.34; N.28.93. C 9 Hi 6 N*0 requires C.55.08; H.8.22; N.28.55%. 

EXAMPLE 54 

4-(2-Ethoxybe n2amido)-1-ethyl-3-n-propylpyrazole-5-carboxamide 

70 

The title amide was prepared from 4-amino-1-ethyl-3-n-propylpyrazole-5-carboxamide and 2-ethoxyben- 
zoyl chloride, following the procedure described in Example 6, and was obtained as a colourless solid 
(73%), m.p. 139-141°C. Found: C.63.03; H,7.15; N.16.50. Cis^NiOa requires C.62.77; H,7.02; N.16.27%. 

75 EXAMPLE 55 

5>(2- Ethoxyphenyl)-1'ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 4-(2-ethoxybenzamido)-1-ethyl-3-n-propylpyra20lo-5-carbox- 
20 amide following the procedure of Example 7, and was obtained as a colourless solid (46%). m.p. 112- 
114°C. Found: C.66.59; H.6.85; N.17.26. C18H22N4O2 requires C.66.23; H.6.79; N,17.17%. 

EXAMPLE 56 
25 5. (5-Chlorosulphonyl-2-e^ 

The title compound was prepared from 5-(2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4 3-d]pyrimidin-7-one following the procedure of Example 8, and was obtained as a methylene chloride 
solvate (86%), m.p. 170-172°C. Found: C.49.82; H.4.84; N.12.77. C18H21CIN4O4S; 1/6 CH 2 CI 2 requires 
30 C.49.70; H.4.90; N,12.77%. 

EXAMPLE 57 

5-[2-Ethoxy-5-(4-methylpiperazinyte^^ 
35 pyrimidin-7-one 

The title sulphonamide was prepared from S-tS-chlorosulphonyl^-ethoxyphenylJ-l-ethyl-S-n-propyl-I.e- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one and N-methylpiperazine following the procedure of Example 9 
and was obtained as a colourless solid (43%), m.p. 160-162°C. Found: C.57.24; H.6.17; N.16.83. 
40 C23H 32 N6CUS requires C.56.54; H.6.60; N.17.20%. Rf 0.35 (silica; dichloromethane. methanol; 9:1). 

EXAMPLE 58 

5-(2-Etho xy-5-I4-(2-hydm 
45 [4,3-d]pyrimidin-7-one ~ 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6- 
dihydro-7H pyrazolo[4,3-d]pyrimidin-7-one and N-(2-hydroxyethyl)piperazine following the procedure of 
Example 9 and was obtained as a colourless solid (88%), m.p. 191-193°C. Found: C.55.74; H.6.55; N.15.78. 
50 C24H 3 4Ng0 5 S requires C.55.58; H.6.61; H,16.20%. 

Claims 

1. A compound of the formula: 

55 
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(I) 



RM^-Ca alky.. C 3 -C^^ or ^ cycloalkyl . or Cl -C 3 

R2 is H. C,-C 6 alkyl optionally substituted by OH, C,-C 3 alkoxy or w s y 

STc^f alky., C3-C alkenyl. 0,C alkynyl. C 3 -C 7 cyc.oa.kyl, C,Cs perf.uoroa.ky. or (C 3 -C 6 
^'C'S.Se^ the nitrogen atom to which it is attached competes a pyrro.idinyl. pipendino. 
morpholino, or 4-N-(R 6 )-piperazinyl group; 

and pharmaceutically acceptable salts thereof. 

each independently H or methyl. 

R5 is H; and R 6 is H. Ci-C 3 alkyl or 2-hydroxyethyl. 

t4 ^CtTp"per^ 

7H-pyrazolol4,3-d]pyrimidin-7-one, 

and pharmaceutically acc ptable salts thereof. 
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5. A pharmaceutical composition comprising a compound of the formula (I) or a pharmaceutical^ 
acceptable salt thereof, as claimed in any one of Claims 1 to 4, together with a pharmaceutical^ 
acc ptable diluent or carrier. 

6. A compound of the formula (I) or a pharmaceutical^ acceptable salt thereof, as claimed in any one of 
Claims 1 to 4, for use in medicine, particularly for the treatment of angina, hypertension, heart failure or 
atherosclerosis. 

7. The use of a compound of the formula (I) or a pharmaceutical^ acceptable salt thereof, as claimed in 
any one of Claims 1 to 4, for the manufacture of a medicament, particularly for the treatment of angina, 
hypertension, heart failure, atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases 
characterised by disorders of gut motility. 

8. A compound of the formula: 



wherein R 1 and R 2 are as claimed in Claim 1. R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, bromo or fluoro. 

9. A compound of the formula: 



K 



1 



0 




0 




wherein R 1 and R 2 are as claimed in Claim 1 , and R 3 is as claimed in Claim 1 and is also H. 



Claims for the following Contracting State: ES 



1. A process for preparing a compound of the formula: 
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l 

K 


t) 

II 


I 


0 


N 

R 2 



SO-N R 



wherein 

R' is H. C,-C 3 alkyl, C 3 -C 5 cycloalkyl or C,-C 3 perfluoroalkyl; 

R2 is H, Ci-C 6 alkyl optionally substituted by OH, C,-C 3 alkoxy or C 3 -C 6 cycloalkyl. or C,-C 3 

Rf 1 is°cf-c[ l: alkyl.C 3 -C s alkenyl. C 3 -Cs alkynyl. C 3 -C 7 cycloalkyl, C,-C 6 perfluoroalkyl or (C 3 -C* 

R* C Sert'S5he? with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino. 
morpholino, or 4-N-(R*)-piperazinyl group; 

R 5 is H Ci-C» alkyl, C1-C3 alkoxy, NR 7 R*, or CONR 7 R 8 ; m , 0 . K .<-r»v 
r6 is h, C,-d alkyl, (C,-C 3 alkoxy) CVCs alkyl. hydroxy Cs-C* alkyl. <R 7 R 8 N)C 2 -C 6 alkyl. (R 7 R 8 NCO)- 
Ci-C* alkyl. CONR 7 R». CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R' and R 8 are each independently H. C-C, alkyl. (C,-C 3 alkoxy)C 2 -C* alkyl or hydroxy C 2 -C, alkyl; 
and pharmaceutical^ acceptable salts thereof, which comprises reacting a compound of the formula: 




wherein R\ R 2 and R 3 are as previouly defined and Y is chloro. bromo or fluoro. with a compound of 
the formula: 



HN £ 



wher in R« and R 5 ar as previously defined, and optionally converting the required product to a 
pharmac utically acceptable salt. 

2. A process as claim d in Claim 1 wherein R\ R* R' and R s are as claim d in Claim 1 and R 3 is H. 
followed by O-alkylation of the ph nol and optional conversi n f the required product to a pharmaceu- 
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tically acceptable salt. 

3. A process as claimed in Claim 1 or Claim 2 wherein R\ R 4 and R 5 are as claimed in Claim 1, and R 3 is 
as claimed in Claim 1 or Claim 2, wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis belore optional 
conversion of the required product to a pharmaceutical^ acceptable salt. 

4. A process as claimed in any of Claims 1 to 3 wherein R 1 is H, methyl or ethyl; R 2 is C1-C3 alkyl 
optionally substituted OH or methoxy; R 3 is C 2 -C 3 alkyl or allyl; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 ) piperazinyl group; R 5 is H, NR 7 R 8 or 
CONR 7 R 8 ; R 6 is H, C1-C3 alkyl.hydroxy C2-C3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and 
R 8 are each independently H or methyl. 

5. A process as claimed in Claim 4 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; R* 
taken together with the nitrogen atom which it is attached completes a 4-N-(R 6 ) piperazinyl group; R 5 is 
H; and R 6 is H, C1-C3 alkyl or 2-hydroxyethyl. 

6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from: 

5-[2-allyloxy-5-(4-methylpiperazinylsulph^ 
[4 f 3-d]pyrim»din-7-one; 

5_[2^thoxy-5-(piperazinylsulphonyl)ph 
pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1 ,6-dihydro-7H- 

pyrazolo[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1 -methyl-3-n-propyl-1 ,6-dihydro-7H- 
pyrazolo[4 t 3-d]pyrimidin-7-one; 

1 -methyl-5-[5-piperaziny lsulphonyl)-2-n-propoxypheny l]-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d> 

pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl>2-n-propoxyphenyl}-1-methyl-3-n-propyl-1 l 6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7«one t 

and pharmaceutically acceptable salts thereof. 

Claims for the following Contracting State: GR 

1. A process for preparing a compound of the formula: 



wherein 

R 1 is H, C1-C3 alkyl, C 3 -C s cycloalkyl or C1-C3 perfluoroalkyl; 

R 2 is H, Ci-Cs alkyl optionally substituted OH, C1-C3 alkoxy or Cs-Cc cycloalkyl, or C1-C3 perfluoroal- 
kyl; 



() 
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R3 is C-Cs alkyl. C 3 -C 6 alkenyl. C 3 -C 6 alkynyl, C 3 -C 7 cycloalkyl. C-C perfluoroalkyl or <C 3 -C 6 

TTlfo^U the nitrogen atom to which it is attached comp.etes a pyrrolidine, piperidino. 

morpholino, or 4-N-(R 6 )-piperazinyl group; 

% S H H V*Z.«%^t*wZ^ C,C> aiky,. (R 7 R 8 N)C2-Cs aikyi, ^N00>. 

SS^SKSS H. "i0,C 3 alkoxyJCC a,ky, or 

L pharmaceutically acceptable salts thereof, which comprises reacting a compound of the formula. 



OK I IN 




wherein 
the formula: 



Ri. R* and R 3 are as previouly defined and Y is chloro. bromo or fluoro. with a compound of 




2. 



4. 



5. 



6. 



wherein R* and R* are as previously defined, and optionally converting the required product to a 
pharmaceutical^ acceptable salt. 

a nrocess as claimed in Claim 1 wherein R\ R 2 R* and R s are as claimed in Claim 1 and R 3 is H. 
folS by C,XTation d the phenol and optional conversion of the required product to a pharmaceu- 
tically acceptable salt. 

A process as claimed in Clam 1 or Claim 2 wherein R\ R 4 and R* are as claimed ir . Ctaim^ and iVfe 
« \SZa in Claim 1 or Claim 2. wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
ZXZ Id^SiS 9-p being subsequently removed by base hydrolysis before opfona. 
conversion of the required product to a pharmaceutical^ acceptable salt. 

» nrnrpss „ claimed m any of Claims 1 to 3 wherein R 1 is H. methyl or ethyl; R 2 is C,-C 3 alkyl 
£*5 suSZ OH ormethoxy; R 3 is C 2 -C 3 alky, or allyl; R* taker, together wrtr, , the , j,*ogen 
Zm to which ft is attached completes a piperidino or 4-N-(R<> piperazmyl group; R s is H. NR 7 R", R 
2 H . »55 CONR 7 R°. CSNR 7 R° or C<NH)NR 7 R°; ^ R 7 and R° are each 

independently H or methyl. 

A orocess as claimed in Claim 4 wherein R' is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; R* 
X I^etTr with the nitrogen atom to which it is attached completes a 4-N-(R<) p,perazmy. group; R* 
is H; and R 6 is H. Ci-C 3 alkyl or 2-hydroxyethyl. 

a orocess as claimed in Claim 5 wh rein said compound of formula (I) produced is sel ctec I from: 
P 52-al.yto X y^(Vmeth^ 
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[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(piperazinylsuiphonyl)phenyl]-1-me^ 

pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phen^^ 

[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]ph 

pyrazolo[4 t 3-d]pyrimidin-7-one; 

5-{2-ethoxy-5[4-(2-hydroxyethyl)pipera2inylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-^ 

pyrazolo[4,3-d]pyrimidin-7-one; 

1-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyph 

pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperaziny^ 

7H-pyrazolo[4,3-d]pyrimidin-7-one, 

and pharmaceutically acceptable salts thereof. 

7. A compound of the formula: 



wherein R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H. and Y is 
chloro, or bromo or fluoro. 

8. A compound of the formula: 



O 




o 




wherein R 1 and R 2 are as claimed in Claim 1 , and R 3 is 



as 



claimed in Claim 1 and is also H. 
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